DATA INPUT/OUTPUT BUFFER AND SEMICONDUCTOR 
MEMORY DEVICE USING THE SAME 



BACKGROUND 

1. Field of the Invention 

[0001] The present invention relates to a data input/output buffer and a 

semiconductor memory device using the same, and more specifically, to a data 
input/output buffer that can exactly sense an input signal even if the signal is 
inputted as a low voltage due to a drop in a threshold voltage, and a 
semiconductor memory device using the same. 

2. Discussion of Related Art 

[0002] A semiconductor device is provided with a buffer for retaining a 

1 5 given inputted signal even if the input of the signal is stopped after the signal 
is inputted. Of these buffers, there is a page buffer or a data output buffer that 
is used for an NAND type flash memory device. 

[0003] In an NAND type flash memory device constructed in a string 

unit, data stored at cells are buffered in the page buffer upon a read operation. 
20 Furthermore, data stored at a page buffer of a number of page buffers, which is 
selected by a column multiplexer, are transferred to a data line via the data 
output buffer. 

[0004] As such, the buffer functions to temporarily retain the data signal. 

At this time, there is no problem when the data signal is inputted as a Low 
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level, but there may be a problem when the data signal is inputted as a High 
level For example, if the data signal passes through a switching element such 
as a logical element or a transistor, a voltage of the data signal is lowered as 
much as a threshold voltage. If the voltage of the data signal is lowered as 
5 such, the transfer rate of the signal is lowered. Due to this, not only the 
operating speed of the circuit is lowered, but also the buffer cannot exactly 
sense whether the data signal is a High level or a Low level. This causes a 
serious problem that the circuit operates at low voltage. 

1 0 SUMMARY OF THE INVENTION 

[0005] The present invention relates to a data input/output buffer and a 

semiconductor memory device using the same, which can improve reliability 
of a circuit by exactly determining the level of a data signal even if the data 
signal is inputted as a level that is lowered as much as a threshold voltage, in 

1 5 such a manner that a transistor of a switching means or a logical element out 
of devices constituting the data input/output buffer, to which the data signal is 
inputted most rapidly is implemented using a low voltage-driven device whose 
threshold voltage is low. 

[0006] According to one embodiment of the present invention, there is 

20 provided a data input/output buffer, including a plurality of switching 
elements and logical elements, wherein an NMOS transistor of a switching 
element driven according to a data signal inputted from a peripheral circuit or 
a logical element to which the data signal is inputted, of the plurality of the 
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switching elements or the plurality of the logical elements, is a low voltage- 
driven NMOS transistor. 

[0007] According to another embodiment of the present invention, there 

is provided a data input/output buffer, including a first logical element driven 
5 according to a data signal inputted from a peripheral circuit, the first logical 
element having a PMOS transistor and a low voltage-driven NMOS transistor; 
and a second logical element for latching an output signal of the first logical 
element. 

[0008] Here, the switching element or the NMOS transistor may be 

1 0 replaced with an NMOS transistor whose threshold voltage is 0V. In this case, 
a switching element that is turned on according to an output enable signal only 
when a data is outputted, may be further provided between the low voltage- 
driven NMOS transistor and a ground voltage terminal. At this time, the 
switching element can be implemented using an NMOS transistor. 
1 5 [0009] According to one embodiment of the present invention, there is 

provided a semiconductor memory device, including a memory cell array; a 
row decoder for selecting a given page of the memory cell array according to a 
row address signal; a page buffer for storing data stored at the page selected by 
the row decoder; a column decoder for generating a bit line select signal 
20 according to a column address signal; a column multiplexer for selecting any 
one of the data stored at the page buffer according to the bit line select signal; 
and a data input/output buffer for storing the data selected by the column 
multiplexer and transferring the data to a data line, wherein a device driven by 
the data is a low voltage-driven NMOS transistor. 
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[0010] In the above, an NMOS transistor whose threshold voltage is 0V 

may be used as the low voltage-driven NMOS transistor. In this case, a 
switching element that is turned on only when a data is outputted, may be 
further provided between the low voltage- driven NMOS transistor and a 
5 ground voltage terminal. At this time, the switching element may be 
implemented using an NMOS transistor. 

[0011] Meanwhile, the data input/output buffer includes a PMOS 

transistor driven according to the data signal outputted from the column 
multiplexer and connected to a power supply voltage terminal; a low voltage- 

10 driven NMOS transistor driven according to the data signal outputted from the 
column multiplexer and connected to the PMOS transistor; a switching 
element connected between the low voltage-driven NMOS transistor and a 
ground voltage terminal, wherein the switching element is turned on only in a 
data output period; and a latch unit for inverting a signal received via the 

1 5 PMOS transistor or the low voltage-driven NMOS transistor. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] Fig. 1 is a block diagram illustrating the construction and the 

operation of a semiconductor memory device using a data input/output buffer 
20 according to an embodiment of the present invention; 

[0013] Fig. 2 is a circuit diagram illustrating the construction of the 

column multiplexer shown in Fig. 1 ; and 

[0014] Fig. 3 is a circuit diagram illustrating the construction of the data 

input/output buffer shown in Fig. 1 . 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0015] Now, the preferred embodiments according to the present 

invention will be described with reference to the accompanying drawings. 
5 Since preferred embodiments are provided for the purpose that the ordinary 
skilled in the art are able to understand the present invention, they may be 
modified in various manners and the scope of the present invention is not 
limited by the preferred embodiments described later. 

[0016] The construction and operation of a data input/output buffer and 

10 a semiconductor memory device using the same according to embodiments of 
the present invention will now be described in detail taking an NAND type 
flash memory device as an example. 

[0017] Fig. 1 is a block diagram illustrating nthe construction of a 

semiconductor memory device using a data input/output buffer according to an 
1 5 embodiment of the present invention. Fig. 2 is a circuit diagram illustrating the 
construction of the column multiplexer shown in Fig. 1. Fig. 3 is a circuit 
diagram illustrating the construction of the data input/output buffer shown in 
Fig. 1. 

[0018] Referring to Fig. 1, the NAND type flash memory device 

20 includes a cell array 110, a row decoder 120, a page buffer 130, a column 
multiplexer 140, a column decoder 150 and a data input/output buffer 160. 
[0019] Here, the cell array 1 10 of the NAND type flash memory device 

consists of a plurality of memory cells (not shown) connected between a 
number of word lines (hereinafter, referred to as 'page*) and a number of bit 
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line pairs, respectively. The row decoder 120 decodes row addresses of 
externally inputted address signals to generate page select signals X[0:N-1] for 
selecting specific pages. The page buffer 130 stores data that are stored at a 
page selected by the row decoder 120 and received via bit lines BL[0:N-1]. 
5 The column decoder 150 decodes column addresses of the address signals to 
generate bit line select signals Y[0:N-1]. 

[0020] Referring to Fig. 1 and Fig. 2, the column multiplexer 140 

outputs data YB that are selected according to the bit line select signals 
Y[0:N-1] generated from the column decoder 150, of data YA[0:N-1] 

10 outputted from the page buffer 130. The column multiplexer 140 may be 
implemented using a number of switching elements SO to Sn- 1 , each of which 
is connected to an output terminal of the page buffer 130 and is operated 
according to each of the bit line select signals Y[0:N-1]. Only one of the 
switching elements SO to Sn-1 is turned on according to the bit line select 

15 signals Y[0:N-1]. Therefore, only one of the data YA[0:N-1] outputted from 
the page buffer 130 is outputted. 

[0021] Referring to Fig. 1 and Fig. 3, the data input/output buffer 160 

stores the data YB outputted from the column multiplexer 140 and transfers 
the data to a data line DL. Such a column multiplexer 140 includes a first 
20 inverter II to which the data YB is inputted and a latch 161. The latch 161 has 
a second inverter 12 and a third inverter 13, which are connected in a chain 
structure. The latch 161 inverts the output signal of the first inverter II and 
then latches the output signal. 



[0022] Meanwhile, in the course that the data YB is transferred from the 

page buffer 130 to the data input/output buffer 160 via the column multiplexer 
140, the data YB is inputted as a level that is lowered as much as a threshold 
voltage of a switching element included in the column multiplexer 140 by 
5 means of the switching element. In this case, it is not problematic if the data 
YB is inputted as a Low level. If the data YB is inputted as a High level, 
however, the data is not inputted as a normal level, but as a level that is 
lowered as much as the threshold voltage. For this reason, the data output 
buffer 160 might misjudge the data YB of the High level as a Low level. In 
1 0 this case, this may be further severe than when the circuit is operated at low 
voltage in order to reduce power consumption. 

[0023] In order to prevent this problem, in order for the data output 

buffer 160 to exactly judge the level of the data YB even if the data YB is 
inputted as a level that is lower by a threshold voltage than a normal level, an 
15 NMOS transistor included in the switching element or the logical element, 
which is directly driven by the data YB, is replaced with a low voltage 
transistor. 

[0024] For example, as shown in Fig. 3, if the data signal YB is directly 

inputted to the first inverter II, an NMOS transistor included in the first 
20 inverter II is replaced with a low voltage NMOS transistor N LO w. Or, the 
NMOS transistor included in the first inverter II may be substituted by an 
NMOS transistor whose threshold voltage is 0V. If the NMOS transistor is 
replaced with the low voltage NMOS transistor N LO w as such, the low voltage 
NMOS transistor N LO w normally operates even if the data signal YB is 
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inputted as a High level that is lowered by a threshold voltage than the normal 
High level. If the low voltage NMOS transistor N LO w of the first inverter II 
normally operates, the latch 161 inverts the ground voltage Vss inputted 
through the low voltage NMOS transistor N LO w and then transfers a signal of a 
5 High level to the data line DL. 

[0025] Meanwhile, if the data signal YB is inputted as a Low level, the 

low voltage NMOS transistor N LO w is turned off and a PMOS transistor PI 
operates. The latch 161 inverts the power supply voltage Vcc inputted through 
the PMOS transistor PI and then transfers a signal of a Low level to the data 
10 HneDL. 

[0026] As above, if the NMOS transistor included in the first inverter II 

is replaced with the low voltage NMOS transistor N LO w or the NMOS 
transistor N LO w whose threshold voltage is 0V, the PMOS transistor PI and 
the NMOS transistor N LO w of the first inverter II are almost simultaneously 

15 turned on when the data signal YB is inputted as a Low level, which may 
increase power consumption. Accordingly, in order to prevent this, a 
switching element Nl may be disposed between the NMOS transistor N LO w 
and the ground voltage Vss and only the switching element Nl may be turned 
on in a period where the data signal YB is inputted. In this case, a read enable 

20 signal RE generating within a memory device after an address signal is 
inputted may be used as a signal for controlling on/off of the switching 
element Nl . As such, all the memory devices or circuits generate a data output 
signal such as an enable signal in order to output data. If on/off of the 
switching element Nl is controlled so that a current path is cut off when the 



data are not outputted as such a signal, it is possible to prevent an increase in 
power consumption even if the NMOS transistor N L ow of the first inverter II 
is replaced with the low voltage NMOS transistor or the NMOS transistor 
whose threshold voltage is OV. 

[0027] According to the present invention described above, a transistor 

of a switching means or a logical element of devices constituting a data 
input/output buffer, to which a data signal is inputted most rapidly, is 
implemented using a low voltage-driven device whose threshold voltage is 
low. Therefore, the present invention has an effect that it can improve 
reliability of a circuit by exactly determining the level of a data signal even if 
the data signal is inputted as a level that is lowered as much as a threshold 
voltage. 

[0028] Although the foregoing description has been made with 

reference to the preferred embodiments, it is to be understood that changes and 
modifications of the present invention may be made by the ordinary skilled in 
the art without departing from the spirit and scope of the present invention and 
appended claims. 
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